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Summary. The purpose of this study was to characterize 
ligands for galectins, natural galactoside-binding 
immunoglobulin G subfractions and sarcolectin and also 
the expression of calcyclin in various benign and 
malignant thyroid lesions. The extent of the binding of 
eight glycochemical probes was quantitatively assessed 
using computer-assisted microscopy on 76 thyroid 
lesions including 10  not-otherwise-specified 
multinodular goiters (S-MNG), 11 multinodular goiters 
with adenomatous hyperplasia (AH-MNG), 8 
normomacrovesicular (NM-ADE) and 12 microvesicular 
(MIC-ADE) adenomas, and 9 papillary (P-CAR), 10 
follicular variants of papillary (FvarP-CAR), 7 follicular 
(F-CAR) and 9 anaplastic (A-CAR) carcinomas. The 8 
histochemical probes included 5 animal lectins 
(including galectins and sarcolectin), 1 polyclonal 
antibody (raised against calcyclin) and 2 immuno- 
globulin G subfractions from human serum with 
selectivity to a- and R-galactosyl residues. The results 
show that multinodular goiters with adenomatous 
hyperplasia exhibited histochemical characteristics 
intermediate to those of normal multinodular goiters and 
microvesicular adenomas. ~ o r m o m a c r o ~ v e s i c u l a r  
adenomas behaved very distinctly from microvesicular 
ones. ~ i c r o v e s i c u l a r  adenomas were more close1 y 
related to differentiated thyroid carcinomas than any 
other type of benign thyroid lesions of epithelia1 origin. 
Papillary and follicular carcinomas seemed to represent 
the two extremes of the same biological entity with the 
follicular variant of the papillary carcinoma serving as a 
biological link between these two extremes. Anaplastic 
carcinomas behaved in a significantly different manner 
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when compared to the differentiated forms of thyroid 
carcinomas. 
The results suggest that the patterns of expression of 
the glycoconjugates investigated in the present study 
may constitute useful tools for characterizing lesions in 
the human thyroid. 
Key words: Thyroid lesions, Galectin, Sarcolectin, 
Calcyclin, Immunoglobulin G 
Introduction 
As stated by LiVolsi (1990), the level of 
"malignancy" in thyroid cancers ranges from almost 
benign papillary carcinomas to anaplastic carcinomas, 
one of the most virulent carcinomas in humans. While 
multinodular goiters (MNG) and adenomas (ADE) 
belong to the group of benign tumors, it is clear that 
malignant lesions include papillary carcinomas (P CAR) 
and their follicular variants (FvarP-CAR), and also 
follicular (F-CAR) and anaplastic carcinomas (A-CAR) 
(Wynforth-Thomas and Williams, 1989; LiVolsi, 1990). 
In the benign group, MNGs may exhibit a "simple" 
characteristic growth pattern (S-MNG, with a multifocal 
and non-encapwlated follicular proliferation) as opposed 
to a pattern in which adenomatous hyperplasia (without 
encapsulation) is present (AH-MNG). ADEs include 
solitary encapsulated nodules whose follicules are of the 
"normomacrovesicular" (NM-ADE). as opposed to the 
"microvesicular" (MIC-ADE), type. 
Basing ourselves on the widely documented 
relevance of protein-carbohydrate recognition in the 
characterization of malignancy levels in various tumor 
types, we focused our attention on the immunohisto- 
chemical monitoring of the expression of distinct sugar 
receptors (lectins) (Damjanov, 1987; Sharon and Lis, 










